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A uehmm of the coordinates of slot 

axis of a OensTa eheel to fit mf given aooele ration charao- 
teristics has been evolved. As the closed fon solution 
becomes a fowiidable taskf the coordinates of the axis of the 
curved fCLot are cemented in lisdted noaber of points covering 
the idiole slot length and then the eiination of the axis is 
found owt by fitting the best polynomial throngh tl^se foints 
by minimising the root mean Sfcare error. 

to make it |>ossible to cut the carved slot on a 
conventional milling marine « it is suggested to 
the polynomial by a set of circvdtar ares, the coordinates 
of the centres ^ of Miese circular arcs and thilr respective 
radii axe fonnd onl s^tlm^eJlly** .so that the deviation of the 
geneimted 'i^ot and the desired id>ot is rndnirnm# 



liflDBWfXOI 


has loiii Man papular os « noaos 
®r psa<fltiai.tif posttiw this p<^ularttf 

in pmtf fmm tte tinpliei^ af !Mi0liaiiiaa Isatli in 
aan maiias it tMn^axatisttlT %m 

«ast iiia.aaii!^ m^mm In oiSitiaiif tho itadNyftLimi iitiatwillsr 
pfoiluaas a prsaisa f&gHtMmAm that is mmmtof f»w 

oppltaattansf os far osi^last ^aia a sistia turrst 
mw taM# m.«t tm noti^ a ptotsira prolaatoff 

ufiii in pressas ifttli fM t%t« 

In ^ opplioatlaiif itiaf* %M» it pfiotnlilir 

utilittif it flat pmmm it tt axtrtntlf oti 

^ip»nial9.«« It is oiipmM that tliis msiiliaaifn assr fM mmf 
•pflioatiisis tofiiifiiii Mgb ip«s4®« it tiit tpstt ftst hliliirf 
tilt MM^issiWf ss insfSfiMti^ itrissf ItsscMias Ittt 
tsfisiisi of its idywfiatin iiiiitatliiNi^ far iatlsstt m mmm 
iisiti^isA nna^r tntst otntlttant »«f rtttlt fM titi hlit 
ngiiaiiii sMhiI ssstitritisii vslaftiiit ts its vmimm 
tiiii* IMt wif amst stnt'ttiiil ifntnis Snsiii 

In iWKLm <»<«* i»aanHgl ttl S WI <ftffift SlJI iH M^t libtt StMl* 
iiali/tr lAMWI .. 


im ©iwk* 



In iSMf fitter Cl# Cil M$m an iisii &f 

&%mm ^ml fur id.iiiiMm ^ntael stmts and tnjNPtnnal. 

MtBs* It %iiis ittii that rnmn nci»mt tf tnattis mf Ottitfi 
sitttl It tn in ifmiiit mlirsit* K«iistffs 

and i«{|« ftntdii C^) isvs m mittmi ftr findtng Muat irntM 
of Inoftta of olisti toonm^if W niini sti^plo otoatioiii isii 
#ityt of oooffloiwts# 

$,!• and J*F« Fottt W mm ittioftl am^ptloal. 



mmitMwt tt $.& mm p@ssilt« to ntjoA 

mmttgumtImL iizootlir* 

K»E« Himtf Mm 3» Msf&r (4) li«i i^TOsiy 

fiiPMi tfm of fotttiig Q»mwm vlitol “hfsr tiairing 

foii»»-t»in* Ui&ago as drlfifig naohaalsra# t»at@r mm. Br*S.4, 
BiJIcisaii C@) iiioaeiitoS foll-taiigl^ papor om a |oslt fmm 
sotiom of lai iist«ifta3. i^siot tf maiiig ^n^oeial M-iliif 

ffioeliaiiisii* tMs we^i^aie a f&mT taip ia <iiotaa fsoa 
uliioti tlM ooii^la point ixlm» tlia i^iaoi* 

Eina^tie apitlioaia of donim alsiai ooi^E m% fiM 
its fopidaxttf ^laosatioiaiia* ioita nolle ia avallatila 
oa tMs im WsmuSim &M doxaaa iitamtafoay tfot m nolle 
aaaisa to haoa Isaaa Eoao ia Sagli^ litatataio* 

tmM Statonttxet of tlia piOMoa t ; 

la pioaaat noilCf W maMuM kla«Mtto apal^iaaiay. | 
Sanaatitatteia' afo aatfiai oat nitli tlia fOilowtag ot|aottoaas i 
CD to loAiioa Joxlc at tho point of aiii(ag»»Ml ! 

of tlia Gifflana liiaoi. iwiag a siaipla oxaBk ao [ 
tlia (iaitiat laioiMiiijai# I 

. ' ' I' 

i' 

CD to fa^mm pio^iatinttr latlo i^iii in I 

1 

OOwlJaMI Ifr nM' OwBip Wi aHMI' 'Pin' WmKmSiJ^ ^ ^ | 

CiEliO tfna ) to tim noildyoK ttao Cttiw 4af 4og | 
«iiM t!io Qaaana nMi to atitSofiaxD* | 


C3) Bjr luting angiiiiir aoaaltimtSeii mtm 

f»f Oomfsg m em h«m mw 

&t %hm foUM ©f ®»g8g«»!Slf l»ttlJi|s 

til® n^mm ii»^« 

C 4 ) By ® 0 a»i<l®i*iiig mvo aea®liir®tl©» for a 

tmipiiar fotmtiofi of ttm ImmiB to 

ft fejflior ratio. 

3,«4 Solution stlMM I 

For ft givon anpilar aeoftlontion ourrOf tti# nla* 
tioti h&tmm ftfipilftr pogltion of tkmm^ ntsaol ani anp^lar 
imsltion of dfivifig no^ti^ftsi oan bo fteM«1^ft4 by Smtogvoiling 
^rioo tlift ftfUfttloii of ofifalnr ftiS:Oilor«tion« j^lyiag tisi 
siotboiS of trafiftfofMttioii of no^nf ^ ooofiinatfta of |»ointft 
em bo obtftitiftg on csontfo lino of ii.ot In tofiw of anplftr 
fioftitSonft of gftiiftitft iiiKl oomiptiiiiiti; foiditicnift of tlw 

eraeib. fho folnto on' «bo oontfo ISm of tb« aSot aro 
adtotttoi by a auitably #ioaon polynoidifl* flm 4lott aimo® 

'PiJWfW 43.119 19 ti^WvS^Mmmm ®y %mm ^*pilWI»IP»f I# TOl ^ 

auayilMft ftliiftii A an 'ftMik iaMi iifttJiMik tftiiftaaSfeifliiL ^Aafenaht. iMib^sP Jftlaft;. 

WSk^M^Bm wft®iXlS9# 

ooatfollftA ntllinf naiMnOf it it itfttiiilt to out afifooftii 
i^ol* ftiftiofoiOf tbo oM^rft lino In ngsFfoxSisfttftd W i^ttiaill 
not of ftfoo of oifol^ to fit 10m ooaitoi nognlar atoftiftii^loii. 
or mwf oloio to tlwt# 



10 mmmn m 
wmmk MHm 

t»i Basie Cliftfael«fit%l49 sf ^mm i 

Slats afs As«i 9 isi m&h tlmt efaiSe*s sailer eatefs 
pmatlilj sffii. far tills eoniitioa ta !» satlsfleSf slat tiiandli 
t»e miisi at paint slieii emik; engafsa aisi itsenisges 
Senem i^sel« 

flats ase lAse iesli»»€ Is a fa^itiieB sseli ^imt ttie 
Asd'fsst MiMbef' is flxsg set enlir fastt tlis w&wnuM &f iiaiiisaai<w 
wst af tlis faltat iitsea «!»^iai^s« tat sisa gaftai tiis 
ttee eliss patti af tlie aaixlsa af fallas is aals^iis^ stl^ 
ttis eeatss lias af tlie msm^ glat* 'itsa tlis sasis af ^ 
mtm& slat is ssi^ as ttss tmlsataiir af tiMi asiitsa af tts 
lallari osaasm i^issi sill aat mm mA tlias it iisas aitl* 
tiaatl sastdag saiia* IMs sAiitlaiial satlciiig aagla is 
siM ta sasliiag angla slfiaiif Miasi ia asss af talitl 
idMid ffigSINI 8.i).tiiis siiitliHMl waiMat m0» is af iisst 
ass iSisa fsaiiiatiai^ nida is ragidvai ^ tt inpiaaii* 

t«8 Etiisaitta tnalfids af aarssSwSlat Saasm tftisal i 
8«8»1 iiga aaiiswiltcsis maai M MMsmmiMm isaS^irsIs * . ^ 

' CD flai $m0M fsatsasad la tta atisatiM af mUm 
af is Wmn. ta la fiastltaSf attiaiNrisi 

asfsttiNi Cflgwra t,«2). ' 







©faOTca iiR® fer Is tiis 

J0iiiiiif caatf® of nowiR5 ’Wl'v^al 
of til® esaisk* 

sad© te. Kiaoj^atia ^ralysis of '■ 'hml •* 
is as*T3i*?*.«.1 to T«:>tato witl'i @ 
’looitf’CO, , 

it -*isl1toiti.ofis •• 
faactSoii s 

tlooitT of ^mm iiSuwl at aiiy tisss 

hf aaguilai* iroiocity ©f eraii^ is a»fl»c1 ma . 


fiaiotSont ^is&t«5 fcy Itoj 


Itco ** ~ 

'MmM Ts*«i«ii4»stoB FtmciiOB t 


C2#i) 


liUgiiiar aoootoimtSon ©f Oowm iiliotl at mf tl.tJ» 
liy of angttlar i»l©ol^ of tli# ^“fri^ing «fmii 


Is iofifioi as sseoii?! t»eiiiis«ioa tootioii W k 


t*S#4 tliMwati# 4wilirsi» • 


<^V 


6 * 


KtiBiisatlo vlli fSttiiiii watfltaitisi if 









to the actual !!iotioii of Geneva wheel hy an angle , where 


^ = JT /Z-(-W )j such that 0 ..s H 

To locate centre of the roller M, an are of raSius equal to 
the length of craife is talcen with centre C* to cut centre 
line of slot, gives the^ angular position of the erafik# 
Let the eqxiation of centre line of slot he y » f(x) 
in x-y coordinate system fixed to Geneva wheel (figure 2.4) 
Using the aforesaid transformation of motion, the angular 
position of Geneva wheel and the angular position of the 
crank can he obtained in terras of known narameters. 


The coordinates of point M in figure24are expressed 
as follows s 

Xjj « OS-HS » OB * BC* 


» L Cos1|^ + B Cos (‘'^ + 4 ^ 

y„ * HB 4- BM » ECV M 
M 



-LSlnVL*HSln(\*l^) 


or 

» rLa Cos\+ Cos 

(8.3) 


Sin ^ 4* sin ( ^ 4- ) J 

(2.4) 


X r::.VsCnr\ C "^/e) 



Where H *• Badlus of the crank 


L * Distance between the centre of Geneva wheel 
and the centre of rotation of tl» crank. 
Taking into consideration the sign «>nvention» for 
angular position of Geneva wheel and angular position of 
driving raechanismf equatioi^ (2*3) and (2.4) can be written 

Xjj « H [^cos ( ir/2 ^ Co9 (F/z + Lf 5 j 


(2.S) 
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whmm Z <*• ^’nrnlwr of slots 

?jsrisi»fil foTT. of Sfiiations C3«3) ani CS*6) is m follows | 

3 r « s [_Agos c tt /r, } - Cos i ^ /z )] i 2 *f} 

y « a ^A Sin i TT /s 4 • sin | fr/z ^ ) J Ca*8) 

Fits??! oqiiatiens ft*?) ani C3.*85 mgA^T positlm of 
tM ef-afir afii th(t mrm^Ming pogition of Qossrvg i^ioel sail. 
!:« ofetaint^ tf* tljo follcjeitng isotlioi | 

S«|uariag oi|«atSos?siCS#f) (S.8) gnS adding tlwt 

w fOt, 

35^ 4 ® # 1 • S A Cos '-f 3 

lignoi-'-f ** C©g*^ ♦ i * J J C2#i| 

Jfimation C2*e3 glwg tb» angnlnf isoiitieii of tlio 
drifiiig for mw position of tiio otntrt of lollori 
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♦ Sln'VC - > SU. TV A ♦ sin < ir/z * H ) ^] 
or , 

* • CotH^ ♦ I* sIiimJ 
ifftira a » A ®©a ^ /H * €#» C '^/2 "** 4^ ^ 
ani 1» * sin i ^ 4 • A si» ^ /f* 
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Thus 'te.e first trahsnission function cm he obtained by 
equations (2,16) and( 2.1) . 


r dy 

dvy a BiJEL 

d'vj) 


• Sin (TT/Z + ) 4- Gos {Ts/z +9+ y ). 

(3c + y • 
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For calculation of angular acceleration of Geneva wheel, 
second transmission function can be determined by the 
following method. 
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( s )S 
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wherei 
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Cos (TT'/Z ^ ) j 
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Thus the second transmission function is given by | 
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dvf 
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C2.195 


X • 


♦ y 


d^j ■ ■ dvp 

linematie characteristics are determined by equations (2.9), 
(2.12), (2*17) and (2.19) for a given equation of the centre 
line of the slot in the x • y system fixed to Geneva wheel. 


2.3 Concept of Son-dimensional Coefficients i 

lumber of station points has appreciable effect on 
the kinematic characteristics of Geneva wheal. To keep 
uniformity of kinematic characteristics of Gemva wheels 
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aisd I2.34) to ®<nia,ttoM C2#28)| (2*3C') C2#31), 
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2 IT 
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2 TT is 
C TT iM) - 


(2*M) 

(2«ae) 

(2*TO 


S«|ii«%toisi (2*3) t C2*M) m& C2*3?J fiiP* %fes ftlattowi 

(1) anpilar position, of ^sasai tUswil aai paaittoni^ 
ii©ii-<ii!!i®iiil0ii«i eoaffieliii.t % ^, 

(2) fii«t t3«aiiilg:®ic»a fuaettoR mni aap^IaT i»to©it|r 


(B) mmM fmMmn lai aiipii.av aecMilaraltoa 

aOia-ill!»»SiOI3Al. CS0©ffloS«Bt f f(»T CigMm 

fgipastigwisr,* 



':hm ® f for y’ § Ie :o w 

follows t 


• f ( x| ) w 


2 rr 






Y 



CSwIS) 

C S#"^! J 


lif^ilar w'? 0 eity m€ mgt^BT ii®c®l@riitloo of Ck3!»i!ii 
wMiil ean fc@ oirid.aat«s«l at at^ ti» fmm th& &*fmfiom CS#^)f 
CS*29) md C2*33) i»i C3*3t), a» foHot^ $ 


i n 




i2Al} 

frit * 2) 


2 n % 





If -4 » 0 , 

© * 



■CJ- 
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2 7, U? 

'TTC7*a3^ 

2co 

iM.m) 

iUmM} 


ffom ©qiistlORs C2*fi®)t Ci#4i.) sfii C2*4a) tt it ©iriAmt tliat 
li^ii Amm® t**' fti«oti«iii3l. 

.pesitioiif afiitiiat iwiloeit? md anml&T acaalaratiois of 
^m9t nm Is# ofctalnoi W «fia«g# ©f 0ow»is|»fsaiii« 

mt^MmnidQWiA eo#f fleiottt ♦ t {ja ^ • 




an-gtalar mtm csosjtritot®* t© th® «tf 

saec«s»fiil of tia© a@c^ani«* T’olloifisig st«ip« mr 

ts# otmt^ In ipittMiKls ©f mmm 

3*i Fi»atfig Ass^ilar fosltiois* of Oonoira 

wbtol an<S dflirtaf owmM t 

SoBN*ai!fi®ii»loiiA eooffleiottt for mmmtomtXon is « 
woa«if« of mialai' aoooltfatioo of Cono^fa liiiool* It say |>a 
d«#iT»d to hairo paftieuloff foiw of aoeelosuttoa ao!i(»^iw»«* 
•iooul eoofflcioHt, ii a nmettoa of 
potltioiiiil oooffloioat 1 foy tm MfXm OTmk* Holattea 
totnooa ^ mat i» o^aiisoil W tmmmtim tiiio** 

fl^ » FCk) C3*S.1 

^oa * i 

m licit CS#t) 

ifeof* • ocmotowt of lutofratloa 

<1^ -j WlttV 


%m^0f 


w\mm - constant of Sat®iratioii# 

E 

Const afits of intof lotion Gm fee with. tli» 

h»lp of boynaary <»naitioist at point of ongagssoist 1#@* 

* 0 ani <1^ » • 1/2 at !c « * 1/2 
i??^natlon C3*3) 's^iatlos 1»taiw» q anfi lr» vhau® 

li) 

U « -rr— (3*4) 

ana t!i«» froas aomtloa (S*38) m em wilt» | 

3 IT 

^ » FC’Vf ) « -— • Q C3*S) 

' I f. 

SQmatioa C3.S) §lws folatton batiiton m&ilnT 
foaltlon of Oonam wfiool ana eoywapondiiJi fsosltion of tii» 
driving Ofaiic* 

3*2 Findiijf tbo ahai^o of t!s« slot to salt to th». gi^a 
aooslofmtlon m^em- i 

Imt Ip Cl) bo angttlay posltioa of iflFteg qrm^ 
at mf stag# in4 ttm mvfsp&Mim posltSoa of 5iia«i» 
vhaal oMaiaal tmm action C3*3) is danotsiS tf ^ (i)« 

Tha .afuatioas (2*7) aa4 ii«B) maf Im srittsa as .folloss* 

X (1) . R [a CPM n /2 * ^ «,) - Ca. ( rr/* * h.(« * ^t),] 

€ 3 * 4 ) 

y <i) • a sto < \r /Z 4 ^an - Stn < n ^ 4 iv<t) 4^ {1))2 

<». 7 ) , 

i^tioaa Ca«i| and (3*7) ilta ttia ooordiaatss of 
p»iat oa oaatio lias of i^ot at stafs* 

fm odges of tbs slot any b« d«tarBia«<l witli tbs 
balp of iiff»f«iitl.ai oslwiiaSf at ditouttog toloir* flu 



®j|iiatioii of ©iifolo Sr tM syjitom 3C ** f fi»id to whool tfith 
[x(l)t till] m mrnm i® gi¥oa fcy tijo follwifig oskp^ssIori 

1 1 • fili^ * [* • ^ CS*8) 

T • sm€iis« of folioy 

Tdnm asCi) and yCi) a» the fanctioiss of triable , 

oinrolop# of the farnili'' of glwn ocfaattoa C3*S) 

oan |2# dottffflilwd* 



* S CS&i C"^ /2 11-55 

Cos 0i /2 'fr’VCi) 


^ .... % .jt. ^ ^ jm. 

'*• I J * 

♦ ^{1))] (3.»> 
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dac % 

€ i 



h (y^5jl sin /z ^ Ci5) • CI *"^* 5|*15 

aiB <n /z ♦ MJ (« ♦ ^> {«) j (3.11) 


Soiling fB*S) and <3*95, tti® ooord'tiiatos of polnti 


on tso oigos of slot sxo gifsn W I 


i 

t » t w * 
IS 



Be S 



i/a 


is»m 


C3^il35 


iiilasotlf ts 1 t sti^ ‘flsy «igs 1 iwi «dp S# 

•lioi#fi in fipift 3*1* fla® nppor and lowsr signs in »nm%lms 




of e&ntm IXm of tte slot In tlio form y * fix} by ©Itetea** 
asi'u) from oquatioas {S.S)| CSf6) aM CS*7)f siacs 
aay b® aa f>M ftmctioa of v|) ThBmfom from ©quatloas 
<3*S)| C3»6) aad CS.7) m are able to fiai disereta poiats 
oa tbs caatr® lia® of tlis slot* 


3*2*1 .Ipproximatiag «3Kfc» lias of slot by polysioalal •?* 

At tiwQ it is aosiroi to haw a paaticulas' asgalay 
ace«l# ration ana high pnoanetirity ratio* It is aiffl'«»lt 
ana soia® tiwos al«>st inpossibla to haw th® aqnatioii of 
slot Of th« fora y » fix) $ i^iicii will giv« exact angular 
accelaration mrm a®sir®a, by olisAisatine vy m&^ ftm 
©onations C3*S)« (3*6) ana <S.7)# fharofore oentrs lin® 
of slot is approxi«at®a by polynewial which is best, fittsa 
thK,ugh ta»«n point. [*(«, jKdJ . Th. .lot 

haring polynoaial as oentre lins em be cut by tape- 
eoBtrollea or pKigraiaas eontrollei milling aabhine* 

Ifsing, ‘Iieast Sipare Methoa* » sodtable p©lyno«^«l 
is obtainea as followg* 

Itet the set of points on centre line of thi slot 
be x<i)t y(i)^ 

where i » 

bet equation of the polyncasisil be of the for# • 


T * e^ ♦ o^x ♦ « 


m 
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C 3*141 
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Til® ©wor In tM vaitia of Y calciaiatea at xCi) fsow. tn© 
polsmowial Is elrCDf 

, .2 ,^.n 

laKi) ** yCi) - C% ^ % acCi) * % xU) % xCil 

C3.15) 

SUH <ay 

fhe^SQ'uar© of tli© onoif fe#t«®n Y at x(l) m& Y(i) is gi^n 

by H iih@i© _ 2 

II n n If 1 - - 

H* ^ y<i) • X. e-(x«i)rj C 3 *i 6 } 

i»l^ J»0 ^ 


vb®n c^» of constant of polyncralal ai® 

aweb tbat tlia §qwsm of tb© ©rtor S Is tb@ least, t!io 
mrims^nf^ing ©qaation of poI^^TOsdal is the S@si»«l on©* 
Sine® tb® irai3.a®s of x (i) md jii) ar® teswn, tbeiaSbf® 
paitlal diffasontiatioii ¥ltb jpsspaot to iifeafe J » 

If ill giiwn C»l> liiKsar ©fwatloai In 

For wlnisnB FSln® of H tb® partial glfforsntlatioa 


ndtb r©iip#et to #j is ©©■»• 

n i iH^ iii JIm m 0 

s r o j 

-S y(l) - Z 0 (S{ 1 )) 


trii)) • 0 


or 
N 


SI y<l) . *{1)* » S: 

i»i 3 
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^ is*k} 

SI ixim 
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OF 
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P • 21 0* 8 »ib 

J It 1*0 ^ ^ 

FbS'fO'^ k « 0,lf2t n 


Ca*l7) 


camisj 



p if, ^ 

IS ST xCi)' * yCi) 

^ 1 

4 m 

^pm€im emation , 

fo ■• ®o ^ ^ «i *10 * «a Bgo * ”•* * 

f“l ” *»1 * “l ®u - "s * 

« 

P • * •••• 

I a o oa A m m ^a 
Afeow mt of {»♦!) liaotsp ©ffantioas Qm 

e, #*•♦§« tsf •Oiaias ^or»aott* t®eliaifi»» 

i ' li 

IfsoiftBg tilt ©f«atioa of polyaowial t • fCx) far 
citritr® ItoB of ®lot tfio mi'gtaar iiecoltratfoa of Goaom 
wtiool 1» oatoiilatoi iifttli th@ lull) of t!» ikisalfsS# girw la 
Cfeaptor II* th»» mst t» tom pmilM.mm la etioorSag 
(ikifrii# of |!ol|B«t»iiil* w# !iiw gtsoftod ifltli first iogro® 

«ai ®oa» ufto tsa tsffo® SstSh offls is tost 

fittsd thfoagh glrsa fCl)J » Corfsig^liilaf to otito 

mntm lias i^piorlastoi W polyaoislslf toot assa sipsr® 
raliis of ^liffsrsae® totsooa oaloolatsA aagoiar see«lof»tSo« 
saA aoslrsA aagulsr aoeolorstloBf is onilaatsi# ft» polf^ 
awiid sjtroatiiastiag omAm llm of idot| i^«ii gliMis tli® 
ulniwwi root mm 8i|uar& «#ror of snoolomtloaf It tlio tost 
to . salt tht AtiinNl fosl* 
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f .. 
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tti 
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ai 

®w 
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aa 


tO' soliwiA for 



Apljfoximatiiig Itm of slot ares of cIk^os^ 

& abwnic® of p^frafsna e©oti?oll«<l ?5illt»i maehinii 
It Ss wry iiif^l«siilt to mt % slot ^sontro lli» ts a 

polyassial* Tlioi«foi» to ctjfc a slot ty OFainiisy inlllJtog 
fmeMnSf tlio esRti*® llijo of Aot Is to t» appsoxteatoi fey 
sros of If tbt mntm liJi© Is yoplaooi Isy lai^ 

miRbop ©f arcs of eliwilost tt^e yasults for aBgxjlar ®ooaio«» 
ratSoB art elosar to tb& 5®si»i angislar acooloratioo of 
Vmmm Bat &m to praet-ie^ iifftoaltliSSf tMa 

praetle® is .not aioptii* Morsomr* at 3metl0B of tuo mtm 
of elrelos ^ailr ts otstrwi* Go»««itiii« ares art always 
oiioistB to t# taagsat to sacli otiior at f?oiBt of Jmistioa t® 
liaws SBOotfe twmslBg of tho lAsal.* 

BfoAictiwlty »atlo Is at oogt of 

iosftia form in ra€ial«*ilot Ssisit^ wisisl* tigli proteotiwlty 
ratio Itas ifsat txtility iti praotloai flalS aiii it ean to 
aehiosoi tsy appfoxteatiiig^ th® osatio lln# of Slot ly aros 
of oirSisi liofo tffiotiioiy tliaa igipsoaifsatiiii; osiitxo lim 
of Slot tgr a polyixit!^ii!l.# 

tats two aaroi of oirOlos as® tskio to appiosiisato 
mntm lios of slot io tli# p rost'iit woslt* tlw foilonriiif 
ffotlioS is ftipsa for fiigtiiot ^sst of aros* Oa 0m$Xmt 

lino t!is ootlio'd for ^ito# or imio arts of oiroloi to appio* 
aisats osotro Ilos of ^t om M 






f 


te® tsicau. ttos TOdtaelng fiatd of laafeli 
for optlfstl mt of »«s®# 


eiiaract«rl»tic# of Avo t t 

fmm tfs® teatie efearaettfittie of tmmm vljotl at 
tlm tt» of ®figai;«gi®at of rollari ilot tisoali l(m radial.* 
fli®y®f©r» aw I ahaild la taagaat to tl» lia# AB Cflgwra 
f lia ®cj«atio» of ii»® AB it girta Isy | 

y ** « i^mW} 

irhtw » » tali C ^ 

Siaot- y » « is tauftat to aw I , tlit oaatw of 
oirolo I #iottld iSo m liisi CO (Hg&m 3*43 § utioli it pofpoii* 
dloalar to lia® iB* tlio oowatloa of lio® SHi nMot it 
fiats iiig thwiiilli point of ongagomntf is gloMti ty § 


Ef|iiatioti. C3*d3) giws oiiitfti of ntasttr of oitoits tl^ati 
aw taOisnt to liiia 41* :!i»f«trSiig to figars t*4t lot 




to tlii eoond^iiifttos of point iL ti^on on lino 

Jp 


CP for ©Silt to of oirflao 1* 'isdint of aw 1# »jis iims 



i3»SII 








m 


ions #fpatl0a of arc X i» | 

ix - ♦ (y • ■ at 1^ CS#22| 

is to be determined by search techniqtie as demonstrated later, 
Sharactcrt sties of Are II i 


Roferart.ng to ftifar® 3«4.| km It shoisld t?© t© 

arc I' at point “’■* whicfc i# artitfafUir etosan on &3PC I m€< 


that I 

S ' m p 
ahaicf 

CJK t fm) • ooorilaatos of aftittaff point M which can be 

ii " 

exactly determined by search technique and 

Tg) «• oooriinatoi of foint H utiieli gliaa the poaltioii 
of centre of foliei* at • 0 


C2) The centre of the clfiae for ai« XI ttiooIO be «wi line 

c.M to that arc II le tspientlii to are I# 

I , 

CS) The are II *?iay eofl at point I or at a point is 

in eloi® eicintty of I* 


Inoiring the eoo:riinatei of aihitrary point the 
etpaation of line C-M is weittm m fclloifsi 


y« Ct 




*■), + ( f* 




'ti % ^ ^ 

let Its asitifie that arc II eisSs at point Sf nHmm 




©oorCinates are immm at t* By tho ftiwa-ii»f«etefis^ 
of are II § the right hiisotor of lin»' M shoolt puss 


33 


point ©g wMcIi glms tlm osntn® of arc II Cfigm^ 3*4)* 

h®t o^O Isa right Maaetor of 31! ana a«|nati@B of e^O Is 
glisan hji 



y^) ©ooraitifttss of point 0 'shidik is th® „ 
ffliaaia point of a! 

Intorsaction of @c|ixatloii8C3,23) mB. (3.34) giiws tha cent** 
of airc II ana haiwss tha #«patioii of ai« SI Is glwn by § 

** ■ * ir- » Rg (3.26) 


wtiars 

” ‘»«8 * V ® * < V 

Tbs positloaof osntia of mm IS, siiiflti is obt^aiiisa 
fi«B afewMld 1. p.rtta.l»a long lim o^H to g.t 

bast sat ooriosponaing to any fijEoa are I,* 

Are I is fisoa ana ^position of M is #iangea to gat 
of sots of ares of eirelas* lOir are X is etumgai ani 
sa^a procaiure is rapeatea to gat another .nwb#j» of sets of 
ares ana libii'ifisi tha optimail sat of ares is to ^bO: aseartiiiMa . 
Optimal sat of arcs appsoxinatlng eantra line of slot glipst 
the i^tiisitti root mm Sinara mliie. of aayiatlon of ei^enlataa 
aeealaratiott eurw ftm the raenirai one# 

the wathaaatieal mm, is atffieOlt to forswlata*' 
tinea thara are no' mmstmMMB on .rsiii of eiraias^. 





?© iinsDftttmttt th® nmt^lmm of tfim ®3mtt«®As 

I i?owl.ta,r® ®nd gyit1wssf:i'$itf of tfes ©c^^tioati n® 


4«i. iasaia3ili,a 

fO' tti® C#iii-vn tot th® angiilar 

a©©«l®^«itloii tmrm^ i^sluh 1# a of a li»® 'aNI 

A 9tm oiirm m glmn Mlm t 


^ w (It 4 3/81 fot • C » H/S 

^ I.*®' 

i4.l5 

f ^ » •A SlA is/ll t®** • ^ 

whAfA n i* A ttiat *8^ « <C If awl & t« a 

«ciaft,Afst far a pAitt'anlAif iRil.«» »« 

tUa kiisiwitla ayn'tlii'iiii it a»i» f^i* tti® Saihiaa 
utMNiX having folliswinni t^^eifiaatSAWi* 

2 • f 

ang Xi w 3)8 uni^a# 

FfWi. tfe# ®<|SiAtl.®tt t4«l5f th® aiffaiaWfc 

angiilaF a®<i«t.#imi%IoiS’ anfvai ©an tA i®4 having 
vaXtiaa nl* a# Tha astiiPspX® is aoXv#-^t tow tiim 'vrit'nas ajf a 

vhtift afv f® an® #Si» 



m 


?o ol'taia this cysfiilnf 

ro«3tloR8 of t!^9 ©»in> Mi-i tM ?*«st©-ira o«at!.os C4*l) 

in ir.ta{.'i?j;it-}<5 ©©sstesti af istagyatlens aft 

eimluat#i W tim txsmA&ff eauiittcmif glwa ia SIsaptar III* 







4* 1,2 Approximating tlai contr® lino of tho rflot l38r m 
pol^ndal : 

for tli« aforesii.d sots of point tii® followiRi 

polfBoiul®!® aifo ©Isoson to approadaat® t!i© ooatro linos fmm 
p.toeww® 1 fiwnat tli®' ond of tli® tliosis* 
for » » *S 

Y * 4-28769720 • *14272^ x • ♦20352804 .04825680 # 

- .00^1378 (4*4) 

and for n ** *84 ^ 

Y » *46.28260831 4- 17.00181687 * •* 2*01^11^ X® 

• 0*06480038 #' ♦ *08680566 *OO1!^606 X® ' (4*55 

f aAiag tTmrn pslynoaials ss ®®iitiP» lijass of ^ 
iglstii til® stoonA fmotiotis «r® e«i®iili!l®i 

for iiffowint positions of tli® dftring ei^t s^cnsi in 
T«m«s 3 «ai 4 mi plottsi in fipntMi 4«i» m4 4«l^« 

4*1*3 ipproxiiMitiiii t!» liiMis ijy »fos of «imi®s 

'Til® mtliei giosii in OT 4s nssi to 

ol>t«lit tlsi optiasl sits of nfSs of si.fil®i tf nitoi 
sowpwtor. Tlis rimlti ®s® firm tmtm* ^ . 

for a • #5 

Arc 1 

Baiiiis o S8«01 

fli® oooriia«t«s of tli® (18*4# «#*6) 

RttAiiis * 13#4 

ftai omriinst®# 9^ tii® i^ntfO • (♦•if.i4!ii4) 
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,'t 3 fe;j?:’» 


Sl»i€# 
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il®#?':?': 


>X'3>: 

'f '>^10- 


ftHG^ULAR ^eceUERPtTDH 


CUR-VE wheih t he C ehTRE 

LIIHE vs approximated Dy set op arcs 

1 vDei\«,ei> Aec-eLERATioH 

1 Y CURVE 


^ C UR>/£ WHEN C.e«HT« 
L.\Me IS ARFUiOlf iMATel 

I ' S" av TH E. ■P®»-'Sf»^MlAt-. 






fet II » *14 
1 

lliiiiii « 90*01, 

Tls» ©f %}m etcti# m « 19,19) 

MSJX 

I'iaaiu* « «*S 

Th# <»©iNliiiiit»ti »f t!» mutm • I*!#*®# 44*i) 

Mm timm mw wiistwi ltii*i ©f %h» tis* mtmA 

ftiiiatioiw af© iti^ mm glwii tit « 

ait® €* ?)» ©f til* awi 

flOtt»d in 4*1« sm 4m%hm 

4*9 Maffamaia 

f0 «• iMir 

tlm mam liticdi l8 tfiatrattttfliti mm 

f&w tiit msiimA mwAmt wiitiit ©f tin etwlE 
agii ttmn maffing wiHi j^joi Im iHgmm 

4^ • 0 ^ ^ 3/4 

I4*i> 

4 g • A ilm 4 rr It -l/i ^ It ^ ® 

If^M A • 9«'I4 
fintll I • 4 ^ 
axiA l» » Si 9aiig 

iliM itiiatlAiuiMp ^ • 

fiMi rntmm Hi© mmA«f #f 

%ht tfiaii mi tfm oantiiii i^bml I# ®l34«lii8i Mm m» Mu ©f 
•giMtiimi ii©iii I® fvivimg mmmrn* 





m 


m m TY /z t&9 •l/S t £ ^1/4 

* f L 4 WlE + 4 TTfc) 4 - J 

f#f •1/4 ^Ie ^ # 

4#2*8 flMm tii# foiiAf on, tin ©tistft lifsi of tli# lAcit 

Tin Values of X «ii4 f ftft oikLiiiilfitti xvt i0mm 
ia. Tabla ?• 

4*2*d ^pi«>ximtifi| tin eontfs iiaa 1^' m 

For afofoiiiM iot of |)#iats ttit foiloiifii ftlimi* 
nSa^ is otesoa to it^pfoxinsto 1^9 esatra lias* 

X ■ -jesm-rnmoM * i.iMamMs + 8 . 8 ManM^ 
•8.081077311^ ♦ 0.873320381^ - 0.(»KM1W|^ 
«o.miMa38i” • o.oooo8SS7k^ - o.oooooaMi^ Mji) 

TNI sN^uwi of tlio ssooai traaMlsi^te foaotloa oaloi^sM 
for Sifts rsat posItSiifis of tm siwIe srs flMi in f«%is i 
«ai fiottsS ia Ftpus 4«S» 

4»t*4 tNi osatfs itm of ti» slot l»f Wm 

•St of srot • 

Hsiaf tin pmm&wm i^swi la ttn Otiaiitsr Hlf ^ 
optiwsi sot of S90S Is oMsiiiii* 

.^ro- 

f lu SfOB It # ' 

Tin soofSiaatos of tNi ss,akio • CSi# 01 
■Ars. II 

Batfloo «• OfMI 

ftn soofStastos of ttos esatfs » ••tfl 
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• 30,0 
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HP fflffFr W>r 'wf» 


•tfvOra 


«*0 

0 









•@i«o 

f #» 

* i»4 

t 


# I 











@•00 
i«e 

s.« 4*ti» •suom 

7«i 4.484 «^i4t 

7«4 4»m •40«ii4 

f.a 4.11© 

«•« ©.m 

8.8 a.1ii *87.^ 

i.s 8JI3© -88.148 

tt Jl A AAII 


8.8 8.8CMI - 4.©S 


X 






iMUtik .i. 'A 'ijk 

«8i*iii 1 

— ®r .8iw 1 

«i8«w 1 

>M«1M 1 

•ai^ 

•u«sfr 

»ti-4a6 

— 8.81, ■ •©©It 




X { y 


9«0 

s*ii« 

tt A 

Wi($W 

4*Mt 

s«@ 

4*900 

in 

f «iw 

4*484 

7.® 

4*4i4 

f*4 

4*li0 

t#o 


#*® 

m mgm 
m^Www 

®*S 

®*4®4 

®»i 

®*m 

®«4 

t«®i® 

S*S 

dm, liiiiiftifriMiii 

#»®®i 


rzgi: 

«««»i 

•i®»Sii 


rntum 

m 1*497 



•ao«ooo 

*ii^ 




*4i0 


Hwnpn 


H Huini 

4 IPPR' 




!•«» 


xjnen 


1.88* 


1.4M 

-J0.MT 

• t*MI 

g^Wlr 

•I8f 


jgL — * 1 - '^it' 

kW X 


km II 



4«s8« 



•i3«300 

jjd jm jMtiiittk 

4#«liw 


4*11» 

•38l*4®i 

a«m 

•«uiii 

a«4ao 


a«saf 


M iviii 

• luiii, 


[ 

•«>.eoo ^ 

AWBt 1 

«4ii 







1#II0 


If« II 



•13U0CMI 


• l.«fi4i 

•OT® 











iS 

’iskfiilti ©fetalnsii flit ©tutf# Ittm Is ®f|53W*iaat< 

W tla® ' 




w til# •»! 


* f ^ *T ^ 


t^oo 

fi.iee 

• 60*000 

aoiao 

4 .e» 

- 83 .S 61 

SiiS 0 

4 .«a 


7»m 



7.«0 

4 «i 20 

i4ir< ^HAltKKtk 

««witSif 

7 «aD 

8 «€Ml 

«ae«rm 

d»iD 


4 * 3 © #IW® 

«»a 0 



MO 

0 »i 7 i 


Jift JlkJfek 
##©© 

*i |4 

ji Milii 
■4*> #tWP 

6M0 

- •iif 



m 


%im it 

,i?®i’ 


•ao«ii 8 & § 

•m^m i 

«ai«^ 0 X 

iriiiiif iitin i0fti MSk 

« 0 Cl 4 MI 0 

JiWtfk iditt 

««iii 0 op 0 


t 1TO 

HMiitRP *l(iW 


IS 




«.l M»ett»iilon of tt» i 

Th* plots Iw^eats tlio ^ffsfooo® t^nsso tli# 
oal«s%a.at®«l afipilar s^wolsisitiOBi ^<8 iloiiToft sooslotti’ttons* 

At tlm m m»a to i^ptlMSli^ f&T jsiSt fi»s @ 9 i»s» ii!a»®l. 
Angular aoeolsimtloii mmSf eharafttoriasA i»so i^osloimtioti 
at tfio tlTM of ongafMSfit of mmm utissif Is tsloo* It is 
foiifil in oxarq^lo ly tlmt tlis osotf# lim of M slot 
i^pfosrifiatoa hf tl» |)oifiioii.al fifss mwf 1% at tiio 
ti«s of onga^mnt of idtt iollor# tto 

mw^m lina aveo of olfelos floss lass IsiAe in em^aulson 
wltli miial lAot Oooaffo stisol liovtof tho mm amtmw of Olots« 
But at tin IwwtSoiit of t«o ooi^imlios afos Jssic la Otosrvsa « 
its oiliio Ospsnis m tlio oalus of at Wm Jnnetloti point* 

For Inpfoolni pio#iottol% mtiot ^asorn wtsol is 
sfntesissi for tl» ospHar aosi^oigllos mxm Mm is 
tftfistS ty mm aooitofatSoii fOr so wflo lota^on of tijo 
Ofsflic iSlioli is o#isl ts tHo I^tloaal i»ifetiif amlo C«t»^lo m 

Jtm Flpifs 4tM Stoss tlmt tbs Isttor fosatlOi to 
tmpmm pitNinotlsIty fitio mm oOtitosi mm, oostio lint is 
ag^sosiiialoO ty mm eftmma sot of instoail of tf 
polfnoiaisl* fOs pfO<i!Owttfity «stl® ©Malnsi S» Saam^s i «a» 


•IK) obtalnwl ly inlng • a*»n» whwl hwrtog tmar 

ulcif s* wi'S^iiiSL A0% 

mXm of naxl’^ imnilap mwUmtmn ffet %u mm 
tiirity »tS0 iTlgam 4*t)* 

♦it til# tt’nit 'w!5«i Vi t© haw a partiealaT 

anfwlar accsalayatlon «rw, m mm mpwsdmmm tim wntw 
Urn ae<5or«ine to *»a8Mf«®torliig fatllttSoa awilati.#* 

S»2 CoiMlisalofw I 

T!i» foilowlfif aomOLiittloas «w Staani fwii th» 
waniltfl ottaiiiii* 

Im For tl» ayntiiaiia of a lost fiw nmmm 
vftmt Ite rnmm Uao of tho i^ot aimat 
liO af^MKtaaM a poUiMduai^ 

2* Por M opiUitoia of % Gmam atmt to i«l»iow 
pfo^iolitttr fotSo tlio ooi^io liw to i^ipao* 
idteatoi W Ofttntt tot of afoo* 

§•3 soopo of fofthav ooit t 

f iMiao 090 mfW i« tlio tM§ of lEt»nol3o 

ooolyi^o ooi optliiiio of Hooofii liMOi ifiM nooi «oio 
flfoioiui ooltovoliiol n^iooirti* stfio of Hioii am ItotoO 

(o) iffoot -i^lloifaiioo tmliiooo Hm foiloo ooi Wm 
g|ol m tilt li3fio!Mtt« i^fooiofiatioo of 
I^MBOfll maMll.* 

m ^htit® of rnmam niwol. oitli owpytiii tiot 
wSilii to fmm t^^wi^t oototofoi^ ooi . 





Ion chi mctc flitlc#* 


1 


WiFiiiPli* m\i 


m 


mmm 


coMFOTSi murnmn 


• In m9& to obtain tlia option ©f b««t 
aoitod polfBositil gitoa by o^tloit (S*14> 
far tbo ejtfL«aiati4 of * «o® f * 

•* iJt OMlrd to fit ©l^tSaifl. lOt of 
oifciiXay awt ^oob W o^loiw CS.^> 
«oi (3«li3 to ippf®*S«a®o tbO' tootso 3.iao 

of tlio allot* 


no 


m 


D I MANSION X(2000) »Y(2000) ,YPI (2C00) 

DIMENSION 0(21) 

PI=4,*ATAN( 1. ) 

READ11,Z,E 
FORMAT (2F8. 2) 

0=1,/SIN(PI/Z) 

rL=12. 

RC IS RADIUS OF THE CRANK 
RC=CL#SIN(PI/Z) 

RA=(2.*E»E)/{PI-»PI ) + (l.-E)*{ 1,+2.#E)/12. 

A“1*/RA 
DO 7 1=1,26 
/=I-1 
D=.02*V 
S=-.5+D 

FIR={PI*(Z-2.)/Z)#S 

FI IS THE angular POSITION OF THE CRANK 
FI=180,*FIR/PI 
IF { I .GT. 2) GO TO 12 

SAE THE angular POSITION OF THE GENEVA WHEEL 
SAE=C2.#PI«'A*(S + .5)*«-3)/ (Z*3.-«-(l.-E) )-Pl/Z 
ACCn=(4**Z«A"^(S+,5) )/(PI*{1.-E)« (Z-2. )**2) 

GO TO 9 

B=( l.-E)* (6. *S+2 •*£+!. )/24, 

TA=(E*E»{1.+SIN{PI*S/E) ) )/{PI*PI ) 

D=2.^PI»A/Z 

SAE=D*{B+TA)-P.I/Z 

ACCn IS THE SECOND TRANSMISSION FUNCTION 
ACCN«-{2.*2*A*SIN(PI*S/E) )/(PI*(Z-2. )**2) 

^ SAED»180**SAE/PI 
W=PI/Z+SAE 

XCI) and Y(I) are the set of pivoted POINTS 
Y< I I^IQ-frSIN IWJ-SlNCW+FlR) )*RC 
X ( I ) » ( Q*COS ( W ) -COS ( W+F I R ) ) «-RC 
PRINT3,FI ,SAED,ACCN,Xn ) ,Y{ I ) 

3 F0RMAT{10X,5F16.6) 

7 CONTINUE 

DO 40 N»3»10 
, Jss 26 ^ . 

' Kw'H 

YPI IS THE VALE OF Y CALCULATED FROM THE POLYNOMIAL 
CALL FITWEL{X,Y.N,J»C,ER,YPI ,RMS ) 

PRINT 24, (Cn ) ,1*1 fK) 

24 FORMAT(5X»10F12.8// J 
PRINT25,ER,RMS 

25 FORMAT! //10X»2F16. 6/// ) 

40 CONTINUE 

STOO ' ■ ' 

END 

SI bftc ft'twel 

subroutine fitwelcx, y, m, number, C, ER, YP»RMSI • 

THIS PROGRAMME IS USED TO FIND THE COEFFICIENTS OF M ORDER EOUATION 
WHICH represents THE BEST CURVE FOR GIVEN POINTS ORDER SHOULD NOT 



c 


ECEED 10 AND NUMBER OF POINTS SHOULD NOT BE MORE THAN 200 
DIMENSION X(2000), Y(2000) 

DIMENSION YP{2000) 

DIMENSION C(21), A(21, 21),3£21)» P(2i) 
iMX2 = M * 2 

DO 13 I = 1, MX2 

P ( I ) = 0*0 
DO 13 J = 1, number 
13 P(I)=P(I)+X( J)**I 

N = M + 1 

DO 30 I = 1, N 

DO 30 J=1,N 
K = I + J - 2 
IF (K) 29,29,28 

28 A( I , J) = P(K) 

GO TO 30 

29 Ad, 1) = NUMBER 

30 CONTINUE 
B(l) = 0.0 

DO 21 J = 1, NUMBER 

21 B(1)=3(1)+Y(J) 

DO 22 I = 2, N 

B( I ) = 0.0 

DO 22 J = 1, number 

22 B{I) = B(I) + Y(J) * X(J)**(I -1) 

NMl = N-1 

DO 300 K = 1, NMl 
KPl = K+ 1 
L = K 

DO 400 I = KPl, N 

IF ( ABS(A(I, K)) - ABS(A(L, K))3 400, 400, 40l 

401 L = I 

400 CONTINUE 

IF (L-K) 500, 500, 405 
405, DO. 410 J = K, N 
temp = A(K, J) 

A { K , J ) = A ( L , J ) 

410 AIL, J) = temp 
temp = B(K) 

B(K) = B(L) 

B (L) = TEMP 

500 DO 300 I = KPl, N 

FACTOR = A{ I , K) /• A(K, K) 

A( I , K) * 0.0 
DO 301 J = KPl, N 

301 A(I, J) = A(I, J) - FACTOR * A(K, J) 

300 B( 1) = B( I ) - FACTOR * B(K) 

C(N) = B(N) / A{N, N) 

I = NMl 

710 IPl = I +1 

SUM = 0.0 

DO 700 J = IPl, N 
700 SUM = SUM + A ( I , J ) C ( J ) 

C C(I) ARE the CONSTANTSOF THE polynomial 


Sf 


f (i ) !=_(§( I ) - SUM) / A{ I , 1) 

IF (I) 800, 800, 710 
800 CONTINUE 

CALL CHECK (X, Y,M,C, number, RMS, YF,ER) 

RETURN 

END 

SIBFTC CHECK 

subroutine CHECK (X,Y,M,C, number, RMS, YP,ER) 
DIMENSION X(2000), Y{2000) 

DIMENSION C(21) 

DIMENSION YP(2000) 

MPl = M + 1 
ER = 0. 

RMS = 0.0 

DO 32 1=1, number 

YP( 1) = 0, 

DO 31 J » 1, MPl 
K “ J - 1 

IF ( K . NE . 0 ) GO TO -30 
YP{ I ) = C( J) 

GO TO 31 

30 YPd) « YP(T) + C(J) * X(I) ** K 

31 CONTINUE 

EH = ABS( Y{ I ) - YP( I I > 

RMS = RMS + EH * EH 
IF(EH.GT.ER) ER*EH 

32 CONTINUE 

RMS « SQRTIRMS) 

XNU=NUMBER 

RMS»RMS/XNU 

RETURN 

END 


SENTRY 
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DIMENSION RMSdBOO) 


INDEXED 

PI* 4 .*ATAN( 1 .) 


Z — 6 • 
EC=.84 


Q IS THE VALUE OF LEMDA 
G=l*/SIN(PI/Z} 

CL IS THE CENTRAL DISTANCE BETWEEN THE GENEVA 


CL*12« 


RC IS THE RADIUS OF THE CRANK 
RC=CL«SIN(PI/ZI 


FD=CL«CL--RC«RC 




WHEEL AND THE CRANK 


GO=SQRT{ FOI 
RL=PI/Z 

(XP,YP) ARE THE COORDINATES OF THE POINT OF ENGAGEMENT 
XP=GD«COS(RL) 

YP»GO*SIN(RL) 

GL*TAN(PI/Z} 

GLP IS THE GRADIENT OF THE LINE CD 

GLP=-1./GL 

YE»3.C0 

XE~5* 196152 

C IS THE X- COORDINATE OF THE POINT Cl 
C=18.8 

G xG ■+ » 2 

D»GLP«{C-XPI+YP ' 

R«(XP-CI**2+(YP-0)**2 

Xe IS THE X- COORDINATE OF THE POINT M 

XB«7.2 

RMS1«G., 

RMS2»0. , 

C0N«XP 
1*1 ' 

v*i-i ^ ■■ 

H«*1«V 

x * coN -« : 

TA«R-CX~CI*«2 
IF(TA.LT-0. ) GO TO 724 
WAR-SCRTITA) 

Y«WAR+D 

DY-C-X'J’O/CY-DJ 
C0Y«“ ( 1. ♦DY*OY 1/ ( V-D ) 

SZ»<X*X+Y*YI/CRC«RGI 

CA-(-SZ+«*Q-»’l.»/(2.*Q) 

IF(ABS(CA»,GT-l.) GO TO 724 

SIE IS THE ANGULAR POSITION OF THE CRANK 

Sie*ARCOS(CAI 

SIE*-SIE 

SIED*180.«SIE/PI 

B*-Q«SINCPI/ZI+SIN(PI/Z+SIE> 

A»o*ccsiPi/i)-cosiPi/z*siEr 

Z0M«8/A'V ■, ■ ' ■ ■ ■ . ■ , 


■TGH*i „ 

ANG*C ZOrtwX-tYl/tRC^IA+TOHH 

IF(ABS(ANGJ.GT.I*1 GO TO 724 
FIE IS THE ANGULAR: POSniN; OF 


THE GENEVA, WHEEL 



FlEa=ARSIN(ANG) 

FIED=180.*FIE/PI 
PRI=PI /Z+SIE+PIE 

DSFef (DY*5IN (PRI )+COS{PRI ) )/( X+Y*DY) )*RC 
DXS=-DSF*Y+RC*SIN{PRI ) 
r>YS=DSF*X-RC*COS(PRI ) 

E= ( DXS*DXS+DYS*DYS ) *DSF 

F=( GINCPRI )*DXS-C0S(PRI )*DYS)*{1 .+DSF)*RC 
C DDSF IS THE SECOND TRANSMISSION FUNCTION 

DDSF= ( 0DY»DXS#»3-E“F ) / ( X*DXS+Y*D ys ) 

ZEB*(PI*{2-2. n/z 
SaSIE/ZEB' 

RA=(2.*EC*EC)/(PI*PI )+{l.-EC)*(l.+2.*EC)/12. 
A=1./RA 

IF( ABS(S)-EC/2. )^5,49,49 

C ACCN IS THE DESIRED SECOND TRANSMISSION FUNCTION 

49 ACCN=(4.»Z*A*(S+.Sn/(PI*{l.-EC)-»-(Z-2. )**2) 

DIFN* ( ACCN-DDSF) **2 
RMS1=RMS1+DIFN 

PRINT75,X,Y,SIED»FIED,ACCN.DDSF 
75 FORMAT (10X,6F16. 4) 

GO TO 46 

45 ACCN=-(2.#Z*A»SIN(PI*S/EC) )/<PI* {Z“2. )**2 ) 
DIFN=(ACCN-DDSF)**2 

RMS1=RMS1+DIFN 

PRINT75»X,Y»SIED,FIED,ACCN»DDSF 

46 IF{ (X-XB) .LT.O, ) GO TO 30 
1*1 + 1 

GO TO' 13 
30 XF«XB 

32 YF»SQRT(R-(XF-C)»#2)+D 
GRD»( D-YF) / (C-XF ) 

AC* {XF*D-YF*C ) / { XF-C) 

CXB»(XF+XE)/2. 

CYB»(YF+YE)/2. 

SLOP»(YE-YF)/<XE-XF) 

PSL0P»-1./SL0P 

CP»CYB-CXB«PSLOP 

XL* ( AC~CP j / ( PSLOP-GRD ) 

YL»PSLOP*XL+CP 

R0“ ( XL-XF ) «*2+( YL-YF) **2 

FIX*XF 

N“1 

16 VT*N-1 

V'T«.1*VT 

X*FIX-WT 

ST»SQRT{RO-{ X-XL)*»2) 

Y*-ST+YL 

DY*(-X+XL)/(Y-YL) , 

DDY»- ( 1 .+DY*DY ) / ( Y-YL ) 

SZ* { X*X+Y*Y ) / t RC*RC » 

GA*'('*"S2+Q'**’Q’+T*TZT'2#*Q0 ■ : 

IF( ABStCA) .GT.l . ) GO TO 20 


59 


SIE=xARCOS(CA) 

SIE=-SIE 

SIED=180.*SIE/PI 

B=-0*SrN(PI/Z)+SlN(PI/Z+SlE} 

A=0*C0S(PI/Z)~C0S(PI/Z+SIE) 

ZOM=B/A ' 

TOM=B*B/A 

ANG=(ZOM*X+Y)/{RC*{A+TOM) 5 
IF( ABS( AN6) .GT. 1. ) GO TO 20 
FrE=ARSIN(AN6) 

FIED=180.*FIE/PI 

PRI=PI/Z+SIE+FIE 

DSF=( CDY*SIN(PRI )+COS{PRI > )/{X+Y#DY) J*RC 
DXS»~DSF*Y+RC*SIN(PRI ) 

DYS=DSF*X-RC*COS(PRI ) 

E= ( DXS*DXS+DYS*DYS ) *DSF 

FeiSINCPRi )*DXS--C0S(PRI ) *DYS ) * ( 1 .+DSF ) -m-RC 
DDSF= ( DDY*DXS«-«-3-E-F ) / ( X*DXS+Y*D YS ) 

ZEB=*(PI»(Z-2. ) )/Z 
S=SIE/ZEB 

RA= (2.*EC*EC)/{Pl*Pn + ( 1 .-EC)#a .+2.*EC) /12. 

A»1*/RA 

IF( ABS(S)-EC/2. ) 61,62,62 

61 ACCN*-<2,»Z#A*SIN(PI»S/EC) )/(PI»{2-2.)**2) 

DI FO« ( ACCN-DDSF ) 

RMS2»RMS2+DIF0 

PRINT75,X,Y,SIED,FIED,ACCN,DDSF 
no Tb 106 

62 ACCN»{A.*Z*A»{S+.5) )/(Pl*<l.-EC)»(Z*2. )*«-2) 
DIP0»(ACCN-DDSF)**2 

RMS2=RMS2+DIFO 

PRINT75,X,Y,SIED,FIED,ACCN,DDSF 
106 IF{X-XE)40,40,19 

19 .i=#N+l 

GO TO 16 

20 N»N-1 

40 INDEX»INDex+l 

RMSC INDEX)»S0RT{RMSl4RMS2)/{FL0Ar( I)+FLOAT{N) ) 

IF( INDEX/2#2.NE.INDEX)PRINT72,INDEX,RMS{ INDEX) ,C,X8 
72 FORMAT(10XtUO,3F16,4) 

XB«XB+.2 

IF{XB,GT.8*6) go TO 59 
GO TO 12 
724 XB*XB+.2 

IF(XB,GT.8.6) 60 TO 59 
GO TO 12 

59 IFtC.LT.ZO.) GO TO 11 
STOP 
END ' 

SENTRY 
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